SUMMARY Plasminogen activator activity has been localized in gastric and duodenal tissue using a histological technique. This activity could be separated from proteolytic activity by incorporating E-aminocaproic acid into the fibrin substrate or by heat treatment. Plasminogen activator activity was found in relation to mucosal and submucosal blood vessels in the tissues studied. Proteolytic activity was identified in the surface epithelium, the gastric antral and fundal glands, and in the antral submucosal fat. Proximal duodenal tissue contained proteolytic activity in relation to Brunner's glands.
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Fibrinolytic activator activity (plasminogen activator) has been found in extracts of gastric and duodenal mucosa from patients with duodenal ulcer disease (Cox, Poller, and Thompson, 1967) . The present study reports on the histological localization of this activity in human gastric and duodenal tissue. Proteolytic activity could also be localized and distinguished from plasminogen activator activity. This was accomplished by the use of E-aminocaproic acid and heat treatment of the fibrin substrate (Fig. 1 ). 
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Patients and Methods
Tissue from the body of the stomach was obtained at surgery from three patients operated on for duodenal ulcer disease. In one patient, additional specimens were obtained from the gastric fundus, antrum, and duodenum. These specimens were taken from areas which appeared grossly normal. Microscopic examination of haematoxylin and eosin-stained sections of these tissues showed a normal appearance without evidence of inflanmmation. Surgical specimens half an inch square were washed in 0.15M sodium chloride and were quick-frozen in an International-Harris cryostat microtome, and then stored at -25°C and assayed within three weeks.
Plasminogen-rich fibrinogen was prepared from citrated bovine plasma according to the method of Kekwick, MacKay, Nance, and Record (1955 Fibrin films were prepared in the manner described, following which they were heated at 85°C for 30 minutes in a moist chamber to destroy fibrin-associated plasminogen (Lassen, 1952 ).
E-AMINOCAPROIC ACID-CONTAINING FIBRIN
FILMS
Fibrin films were prepared as described with 1 x 10-3M E-aminocaproic acid added to the fibrinogen solution to inhibit selectively fibrinolysis produced by plasminogen activator activity (Alkjaersig, Fletcher, and Sherry, 1959) .
Results
The gastric and duodenal surface epithelium showed proteolytic activity which was not inhibited by E-aminocaproic acid or by heat treatment of the fibrin substrate. The data on location of fibrinolytic activity in the tissues studied (other than surface epithelial activity), the earliest time of onset of lysis, and the effect of adding E-aminocaproic acid and heating the fibrin substrates are summarized in the Table. The gastric fundus showed proteolytic activity in the surface epithelium and glands. Plasminogen activator activity was found in mucosal and submucosal blood vessels (Fig. 2) . Similar findings were present in the gastric antrum. In sections taken from the transitional zone, the antral glands showed greater non-inhibitable proteolytic activity than did the fundal glands (Fig. 3) (Kwaan, 1966 Although the tissues obtained were from patients undergoing surgery for duodenal ulcer disease no attempt can be made in this preliminary study to correlate the enzymatic findings with the presence of duodenal ulcer disease. In the specimens examined, plasminogen activator activity was found in superficial mucosal and submucosal blood vessels in the stomach and duodenum. That this is plasminogen activator was shown by the inhibition of this fibrinolytic activity by using a heated fibrin substrate or one containing E-aminocaproic acid in a concentration which would inhibit plasminogen activator but not plasmin itself or other proteases (Alkjaersig et al. 1959 ). In the specimen in which comparison Fig. 4 . Lytic zones in relationship to mucosal blood vessels (A) in the proximal duodenum (patient 3) after five minutes' incubation. Proteolytic activity, not inhibited on heated or E-A CA fibrin films, is associated with surface (B) and Brunner's glands (C) ( x 100).
was possible, there appeared to be more plasminogen activator activity associated with the vessels of the fundus than with the antrum.
Epithelial proteolytic activity, which was not inhibited by E-aminocaproic acid or heat treatment of the fibrin film, may be due to residual acid-pepsin. Pepsin in the presence of hydrochloric acid has been shown to cause fibrin plate lysis (Cox et al, 1967) . In the present study, gastric tissue was washed extensively before assay in physiological saline, a procedure which might be expected to eliminate most HCI and surface pepsin. The assay was performed at neutral pH, conditions which would favour the inactivation of both pepsin and peptic enzymes. The epithelial surface proteolytic activity observed might therefore be due to proteolytic enzymes active in the neutral pH range. Taylor (1959) has identified a protease in gastric mucosal tissue which is active at neutral pH. The mucosal cells responsible for the production of this enzymatic activity have not been identified. It was of interest to find proteolytic activity associated with both the fundal and antral glands. Proteolytic activity was associated with the fundal, antral, and the Brunner's glands of the duodenum. The activity of the Brunner's and antral glands was greater than was the activity of the fundal glands. The production of pepsin occurs principally in the chief cells of the fundal glands. Small amounts of peptic-like activity have been reported in duodenal juice and duodenal mucosal extracts (Seijffers, Miller, and Segal, 1963; Cooke and Grossman, 1966) and in extracts from the pyloric gland area of the stomach (Grossman and Marks, 1960) . Linderstr0m-Lang, Holtzer, and Ohlsen (1935) found acid protease activity of the gastric mucosa in the pig. Whereas highest activity correlated with peptic cells of the fundic glands, activity was found in mucosal cells of the pyloric and antral glands as well. In the present assay system the glands with the greatest proteolytic activity have been reported to have low levels of peptic activity. The activity observed may therefore be due to other as yet unidentified proteolytic enzymes.
Fat cells in the submucosa of the antrum also have proteolytic activity. To our knowledge, proteolytic activity associated with fat-containing cells has not been reported previously. 
